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Description

[0001] This invention relates to apparatus for use in
welding a screw-threaded pour spout fitment to a con-
tainer, to a method of welding such fitment to such con-
tainer.

[0002] Applicators are known for ultrasonically welding
plastics, screw-threaded pour spout fitments to plastics-
coated paperboard cartons from the insides of open tops
of the cartons. The applicator may include a member
rotating about a horizontal axis and comprised of a plu-
rality of arms extending from a hub, each arm carrying
near its outer end a horizontally protruding head for re-
ceiving the fitment. The fitment usually consists of a
screw cap screwed onto a flanged, externally-threaded,
pour spout. As the member rotates, a fitment on the head
is transported by the arm to a position co-axial with an
ultrasonic welding horn formed co-axially at its free end
with a recess. Then the member is advanced along its
axis of rotation to introduce the fitment into a hole through
the wall of a carton until the flange arrives at the inside
surface of the wall. With the fitment in that position, the
ultrasonic horn is advanced to receive, with clearance,
the cap, the threaded part of the pour spout, and the head
and vibratingly presses together, between its free end
and an annular surface portion of the arm, the flange and
the carton wall so as to weld the flange to the inside of
the wall. We have found that applicators of this type suffer
from the problem that, depending upon manufacturing
tolerances in the fitment, application of high energy by
the horn, in order to obtain a good weld between the
flange and the wall, can result in such vibration of the
fitment as to cause the screw threads of the cap and the
spout to weld together to a degree that the cap is very
hard, or even impossible, for a human being to unscrew
from the spout without using a tool.

[0003] US-A-5653832 discloses an applicator of this
type which includes a downwardly-forwardly slanted arm
portion carrying a spud and a weld back-up support which
surrounds the inner end of the spud and serves to engage
the axially outer face of a flange of the fitment. The spud
and the support are integral with each other and detach-
able as a unit from the arm portion for special cleaning.
The annular support is illustrated as being of external
diameter equal to that of the flange of the fitment. The
applicator also includes an ultrasonic horn formed with
arecess in its free end, which recess receives with clear-
ance the spud and a screw-threaded part of the fitment.
The spud is shown as terminating short of the substan-
tially planar inside surface of the screw cap of the fitment.
[0004] A somewhat similar applicator is disclosed in
US-A-5484374, except that the spud is provided by a
spigot which is fixed in a shallow bore in the arm portion,
that an annular surface portion of the arm portion itself
provides the weld back-up support, and that, with the
fitment fully loaded onto the spud, the spud extends to
the planar inside surface of the screw cap of the fitment.
[0005] An applicator very similar to that of US-A-
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5484374 and in accordance with the preamble of claim
1 is disclosed in US-A-6085489, except that, disposed
on the front face of each lobe of the rotary spider is a
circular anvil and a mandrel extending perpendicularly
from the front face of the anvil. The mandrel can be either
machined on the surface of the anvil or secured to that
surface by means of a machine bolt. Likewise, each anvil
or anvil/mandrel combination can either be machined as
an integral part of an anvil housing of the lobe or, pref-
erably, be secured to the anvil housing by means of a
machine bolt.

[0006] We consider that the applicators of all of US-A-
5653832; US-A-5484374 and US-A-6085489 may both,
upon occasions, produce the problem mentioned above.
[0007] According to one aspect of the present inven-
tion, there is provided apparatus for use in welding a pour
spout fitment to a container, comprising an ultrasonic
welding horn formed with a recess at one end thereof for
receiving part of said fitment, an anvil between an annular
surface portion of which and said one end of the horn are
vibratingly pressed a wall of said container and a flange
of said fitment to weld said wall and said flange to each
other, a head fixed relative to and protruding from said
anvil for receiving said fitment over a free end thereof,
and a ring substantially co-axial with said head and pro-
truding substantially radially outwards from said head at
an end thereof opposite to said free end for maintaining
an annular, radially inner portion of said flange spaced
axially outwards from said annular surface portion, char-
acterized in that the outer periphery of said ring is of a
diametral dimension less than a diametral dimension of
said recess.

[0008] According to another aspect of the present in-
vention, there is provided a method of welding a pour
spout fitment to a container, comprising causing the fit-
ment to be received over a free end of a head fixed rel-
ative to and protruding from an anvil, and introducing said
head and thereby part of said fitment into a recess in an
end of an ultrasonic welding horn, characterized by vi-
bratingly pressing together, between said end of said
horn and an annular surface portion of said anvil, a wall
of said container and an annular, radially outer portion
of a flange of said fitment to weld said wall and said ra-
dially outer portion together, while maintaining an annu-
lar, radially inner portion of said flange axially outwardly
spaced from said annular surface portion.

[0009] Owing to the invention, it is possible to avoid
excessive welding together of co-operating pieces of the
fitment, which welding has the result of significantly in-
creasing the torque required to open the fitment, which
can in the worst circumstances make it impossible for a
human being to open the fitment without using a tool.
[0010] The invention is particularly applicable in the
case where the co-operating pieces of the fitment are
screw threads.

[0011] The ring (and, if desired, the head) may be in-
tegral with the anvil, but are preferably in the form of a
spigot detachable from the anvil to facilitate manufacture
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of the head and the ring, to facilitate cleaning, and to
enable replacement of the head and the ring by another
head and ring, particularly for adapting the apparatus
more readily for differently dimensioned fitments.
[0012] In order that the invention may be clearly and
completely disclosed, reference will now be made, by
way of example, to the accompanying drawing which il-
lustrates in side elevation partly in vertical section a stage
in the welding of a screw-threaded pour spout fitment to
a carton.

[0013] Referring to the drawing, a rotary arm 2 of an
applicator is formed with a horizontal, through bore 4 into
which is inserted an externally threaded bolt 6 having a
head 8. The bolt 6 is screwed into an internally threaded
tubular portion 10 of a spigot 12 to clamp the spigot firmly
to the arm 2. The spigot 12 also includes a circular-cy-
lindrical head portion 14 and a flange-form ring portion
16 co-axial with the head portion 14 and the tubular por-
tion 10 and projecting radially outwards from that end of
the head portion 14 nearer the arm 2. The arm 2 is not
only rotatable about a horizontal axis A but also recipro-
cable along that axis. In the condition shown in the draw-
ing, the arm 2 has reached a position in which the spigot
12 is co-axial with an ultrasonic welding horn 18 which
is horizontally reciprocable. The free end of the horn 18
is formed co-axially with a circular-cylindrical recess 20
which is of an internal diameter slightly greater than the
external diameter of the ring portion 16. At a position
above the level of the axis A, the head portion 14 is in-
serted into a plastics, screw-threaded, pour spout fitment
22 consisting of an internally threaded cap 24 and a flang-
ed, externally-threaded, pour spout 26, with a tamper-
evident feature (not shown) in the region where the rim
of the mouth of the cap 24 is adjacent to the flange 28 of
the pour spout 26. An annular, radially inner portion of
the flange 28 bears against, and is co-extensive with, the
ring portion 16, whilst the remaining, annular, radially out-
er portion of the flange 28 protrudes radially beyond the
ring portion 16 at a spacing from the arm 2. With the head
portion 14 fully inserted into the fitment 22, there is also
a spacing 30 between the free end surface of the spigot
12 and the facing, substantially planar internal surface
of the cap 24. Once the fitment 22 has been fully loaded
onto the head portion 14, the arm 2 is displaced to the
left along the axis A and is then rotated to a substantially
vertical position in which the spigot 12 is substantially in
a vertical plane containing the axis A. This brings the
lower end of the arm 2 and, with it, the spigot 12 and the
fitment 22 into the interior of a carton 32 comprised of
paperboard coated on both faces with thermoplastics,
possibly with the interposition of a gas barrier layer. Then
the arm 2 is displaced to the right along the axis A to
bring the arm 2, the spigot 12 and the fitment 22 into the
condition shown in the drawing, in which the head portion
14 and the screw-threaded part of the fitment 22 have
been introduced through a hole 34 through the wall of
the carton 32 until the flange 28 comes to bear against
the inside surface of the wall, as seen in the drawing.
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Then the ultrasonic horn 18 is moved to the left until it
vibratingly presses the carton wall and the annular, radi-
ally outer portion of the flange 28 against an annular sur-
face portion of the arm 2, the head portion 14, the ring
portion 16 and the screw-threaded part of the fitment 22
being received with clearance in the recess 20. The draw-
ing shows the horn 18 in an intermediate position of this
movement, in which it has just come to bear against the
outside surface of the carton wall. The vibrational press-
ing together, between the arm 2 and the horn 18, of the
carton wall and the annular, radially outer portion of the
flange 28 welds the flange 28 securely to the thermoplas-
tics coating at the inside surface of the wall of the carton
32. Then the arm 2 moves away to the left along the axis
A and the horn 18 moves away to the right along the axis
A and thereafter the arm 2 is turned out of the open top
of the carton 32, whereafter the carton is advanced from
the fitment-application station (partially represented in
the drawing) to filling and sealing on the form-fill-seal
packaging machine.

[0014] We have found that the provision of the ring
portion 16 supporting only a radially inner annular portion
of the flange 28 greatly reduces the risk of firm welding
of the internal threading of the cap 24 to the external
threading of the pour spout 26 induced by the vibrations
emanating from the horn 18. It appears that the unwanted
firm welding has been caused by the threads impacting
against each other during the ultrasonic welding. We
have furthermore found that provision of the spacing 30
further reduces that risk. Nevertheless, it is still possible,
if so desired, to control opening torque by adjusting the
energy input, whilst still obtaining good welding of the
flange 28 to the wall of the carton 32. The possible range
of torque can be controlled to be from very easy to open
to medium hard to open.

[0015] It will be understood that the axis of rotation A
need not be horizontal but can be in any other orientation
desired.

Claims

1. Apparatus for use in welding a pour spout fitment
(22) to a container (32), comprising an ultrasonic
welding horn (18) formed with a recess (20) at one
end thereof for receiving part of said fitment (22), an
anvil (2) between an annular surface portion of which
and said one end of the horn (18) are vibratingly
pressed a wall of said container (32) and a flange
(28) of said fitment (22) to weld said wall and said
flange (28) to each other, and a head (14) fixed rel-
ative to and protruding from said anvil (2) for receiv-
ing said fitment (22) over a free end thereof, and a
ring (16) substantially co-axial with said head (14)
and protruding substantially radially outwards from
said head (14) at an end thereof opposite to said free
end for maintaining an annular, radially inner portion
of said flange (28) spaced axially outwards from said
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annular surface portion, characterized in that the
outer periphery of said ring (16) is of a diametrical
dimension less than a diametrical dimension of said
recess (20).

A method of welding a pour spout fitment (22) to a
container (32), comprising causing the fitment (22)
to be received over a free end of a head (14) fixed
relative to and protruding from an anvil (2), and in-
troducing said head (14) and thereby part of said
fitment (22) into a recess (20) in an end of an ultra-
sonic welding horn (18), characterized by vibrat-
ingly pressing together, between said end of said
horn (18) and an annular surface portion of said anvil
(2), a wall of said container (32) and an annular, ra-
dially outer portion of a flange (28) of said fitment
(22) to weld said wall and said radially outer portion
together, while maintaining an annular, radially inner
portion of said flange (28) axially outwardly spaced
from said annular surface portion.

A method according to claim 2, wherein, with said
fitment (22) fully received over said head (14), there
is a spacing (30) between a free end surface of said
head (14) and a facing surface of said fitment (22).

A method according to claim 2 or 3, wherein, with
said fitment (22) fully received over said head (14)
and said horn (18) not yet applied to said wall of said
container (32), there is a spacing of from 0.2mm. to
0.5mm. between said annular surface portion of said
anvil (2) and said annular, radially outer portion of
said flange (28).

Patentanspriiche

1.

Vorrichtung zum Anschweil3en eines Ausgieftullen-
elements (22) an einen Behalter (32), mit einem Ul-
traschallschwei3horn (18), das an einem Ende mit
einer Ausnehmung (20) zur Aufnahme eines Teils
des Elements (22) versehen ist, einem Amboss (2),
wobei zwischen einem ringférmigen Oberflachenab-
schnitt des Ambosses und dem besagten einen En-
de des Horns (18) eine Wand des Behalters (32) und
ein Flansch (28) des Elements (22) unter Vibration
zusammengepresst werden, um die Wand und den
Flansch (28) miteinander zu verschweil3en, und ei-
nem relativzu dem Amboss (2) festgelegten und von
diesem abstehenden Kopf (14) zum Aufnehmen des
Elements (22) auf einem freien Ende des Kopfs, und
einem Ring (16), der im Wesentlichen koaxial mit
dem Kopf (14) angeordnet ist und an einem dem
besagten freien Ende gegenulberliegendem Ende
des Kopfs im Wesentlichen radial nach auf3en von
dem Kopf (14) absteht, um einen ringférmigen, radial
innen gelegenen Teil des Flansches (28) axial nach
auen von dem ringférmigen Oberflachenabschnitt
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beabstandet zu halten,

dadurch gekennzeichnet, dass der Aullenum-
fangsbereich des Ringes (16) ein Durchmessermaly
hat, das kleiner ist als das Durchmessermal} der
Ausnehmung (20).

Verfahren zum Anschweil’en eines AusgieRtullen-
elements (22) an einen Behélter (32), bei dem ver-
anlasst wird, dass das Element (22) auf einem freien
Ende eines Kopfs (14) aufgenommen wird, der re-
lativ zu einem Amboss (2) festgelegt ist und von die-
sem absteht, und bei dem der Kopf (14) und da-
durch ein Teil des Elements (22) in eine Ausneh-
mung (20) eingefihrt wird, die in einem Ende eines
UltraschallschweilRhorns (18) ausgebildet ist,
dadurch gekennzeichnet, dass zwischen dem be-
sagten Ende des Horns (18) und einem ringférmigen
Oberflachenabschnitt des Ambosses (2) eine Wand
des Behalters (32) und ein ringférmiger, radial auf3en
gelegener Teil eines Flansches (28) des Elements
(22) unter Vibration zusammengepresst werden, um
die Wand und den radial auRen gelegener Teil mit-
einander zu verschweiflen, wahrend ein ringférmi-
ger, radial innen gelegener Teil des Flansches (28)
axial nach auflen von dem ringférmigen Oberfla-
chenabschnitt beabstandet gehalten wird.

Verfahren nach Anspruch 2, bei dem, wenn das Ele-
ment (22) voll auf dem Kopf (14) sitzt, ein Abstand
(30) zwischen einer freien Endflache des Kopfs (14)
und einer gegenlberliegenden Flache des Elements
(22) besteht.

Verfahren nach Anspruch 2 oder 3, bei dem, wenn
das Element (22) voll auf dem Kopf (14) sitzt und
das Horn (18) noch nicht an die Wand des Behalters
(32) angesetzt ist, ein Abstand von 0,2 mm bis 0,5
mm zwischen dem ringférmigen Oberflachenab-
schnitt des Ambosses (2) und dem ringférmigen, ra-
dial auf3en gelegenen Teil des Flansches (28) be-
steht.

Revendications

Appareil utilisé pour le soudage d’'un élément de bec
verseur (22) sur un contenant (32), comprenant un
cornet de soudage ultrasonique (18) présentant un
évidement (20) a une extrémité de celui-ci pour re-
cevoir une partie dudit élément (22), une enclume
(2), entre une portion de surface annulaire de celle-
ci et ladite extrémité précitée du cornet (18) sont
comprimées d’'une maniere vibrante une paroi dudit
contenant (32) et une bride (28) dudit élément (22)
pour souder ladite paroi et ladite bride (28) I'une a
I'autre, et une téte (14) fixe relativement a et faisant
saillie de ladite enclume (2) pour recevoir ledit élé-
ment (22) sur une extrémité libre de celle-ci, et une
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bague (16) sensiblement coaxiale avec ladite téte
(14) et faisant saillie sensiblement radialement vers
I'extérieur depuis ladite téte (14) a une extrémité de
celle-ci opposée a ladite extrémité libre pour main-
tenirune portion annulaire, radialementintérieurede 5
ladite bride (28) espacée axialement vers I'extérieur
de ladite portion de surface annulaire, caractérisé
en ce que la périphérie externe de ladite bague (16)
est d’'une dimension diamétrale inférieure a une di-
mension diamétrale dudit évidement (20). 10

Procédé de soudage d’un élément de bec verseur
(22) sur un contenant (32) comprenant 'amenée de
I'élément (22) pour étre regu sur une extrémité libre
d’une téte (14) fixe relativement a et faisant saillie 15
d’une enclume (2), et l'introduction de ladite téte (14)

et de ce fait d’'une partie dudit élément (22) dans un
évidement (20) dans une extrémité d’'un cornet de
soudage ultrasonique (18), caractérisé en compri-
mant d’'une maniére vibratoire, entre ladite extrémité 20
dudit cornet (18) et une portion de surface annulaire

de ladite enclume (2), une paroi dudit contenant (32)

et une portion annulaire, radialement extérieure
d’une bride (28) dudit élément (22) pour souder ladite
paroi et ladite portion radialement extérieure ensem- 25
ble tout en maintenant une portion annulaire, radia-
lement intérieure de ladite bride (28) espacée axia-
lement vers I'extérieur de ladite portion de surface
annulaire.

30
Procédé selon la revendication 2, dans lequel, lors-
que ledit élément (22) est entierement regu sur ladite
téte (14), ily aun espacement (30) entre une surface
d’extrémité libre de ladite téte (14) et une surface
faisant face dudit élément (22). 35

Procédé selon la revendication 2 ou 3, dans lequel,
lorsque ledit élément (22) est entiérement regu sur
ladite téte (14) et que ledit cornet (18) n’est pas en-
core appliqué a ladite paroi dudit contenant (32), il 40
y a un espacement compris entre 0,2mm a 0,5mm
entre ladite portion de surface annulaire de ladite
enclume (2) et ladite portion annulaire, radialement

extérieure, de ladite bride (28).
45
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